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Ecological characterization of wild grapevine habitats focused on 
arbuscular mycorrhizal symbiosis 
Introduction: Vitis vinifera L. ssp. sylvestris (Gmelin) Hegi is the dioecious relative of cultivated 
vines. Due to the absence of human selection, this subespecies can be an important phytogenetic 
resource for the viticulture. Arbuscular mycorrhizal (AM) colonise the roots of the above 90% of 
land plants, including grapevines (Fig. 3), that are even fully dependent on AM. This symbiosis 
increases plant growth and abiotic stresses tolerance. The knowledge about susceptibility and 
effectiveness of wild grapevine to AM-association is not documented. The aim of the present work 
is to carry out its preliminary study.  
Material and Methods: Samples of soil (1 kg) were collected in 18 populations (Spain and 
France). Rhizosphere soil (50 g) was used for isolation and enrichment of AM fungi associated to 
the target plants. AM identification is based on ontogenic, morphology and formation of the spores 
and the structure of their wall.  
Results: The main native mite species on vines are the erineum strain of Colomerus vitis 
(Pagenstecher) and Calepitrimerus vitis (Nalepa) (Acari, Eriophyidae). Symptoms caused by downy 
and powdery mildews are very frequent. AM community composition presents a marked distribution 
influenced by the pH of the soils. Glomus badium is the most generalist species, isolated from 8 
locations, Glomus rubiforme in 7, Claroideoglomus claroideum in 5 and Funneliformis mosseae in 3 
alkaline soils. The highest diversity was found in Peñaladros (Fig. 1) , with16 species and the lowest 
diversity in Agrio river and El Bosque with only one species observed.  
Population name 
and Province 
Intervals of longitude 
and latitude 
pH Main Botanical supporters AM species 
(in black corresponding photograph number on the right) 
El Chorreadero 
(Cádiz) 
36º49’26’’N – 36º49’17’’N 
5º29’55’’W – 5º29’35’’W 
8.2 Fraxinus angustifolia,  
Nerium oleander,  
Salix sp. 
Ambispora sp (5). Claroideoglomus claroideum (6) 
Diversispora sp (10), Glomus badium (24) 
Glomus rubiforme  (29)Glomus sp. (1,2,34) 
Pantano de los 
Hurones  
(Cádiz) 
36º42’43’’N – 36º42’28’’ N 
5º33’47’’W – 5º33’51’’ W 
7.9 Fraxinus angustifolia,  
Nerium oleander,  
Populus nigra 
Non described species (12) 
Funneliformis mosseae (14), Funneliformis sp. 2 (16) 
Glomus intraradices  (24) Glomus rubiforme (29) 
Glomus sp. (5,6) 
El Bosque 
(Cádiz) 
36º44’38’’N – 36º44’36’’ N 
5º30’13’’W – 5º30’14’’W 
7.9 Alnus glutinosa, Fraxinus 
angustifolia, Nerium oleander 
Glomus sp?. 8 irregular type  
Saratxo 
(Álava) 
43º 1' 30,4’’N 
3º 0´ 33,2’’W 
7.9 Corylus avellana¸ 
Populus tremula,  
Salix triandra  
Claroideoglomus claroideum (6), Claroideoglomus 
etunicatum (7), Glomus badium (24), Glomus 
macrocarpum (26) 
Glomus magnicaule, type (27) Glomus sp. 12  
Septoglomus constrictum (32) 
Peña Angulo 
(Burgos) 
43º2'28,4’’N  
3º11'26,1’’ W 
9.4 Corylus avellana¸Populus tremula, 
Crataegus monogyna 
Glomus badium (24) 
 Etunicatum type 
Cadagua river  
(Vizcaya) 
43º 14´25’’N 
2º59´50’’W 
8.7 Acer campestre,Corylus avellana, 
Tilia cordata  
Acaulospora sp. 2 (2), Ambispora sp. Glomus sp. 5 
Claroideum type constrictum 1 type 
La Concha 
(Vizcaya) 
43º 13´30’’N 
3º21´39’’W 
9.1 Acer campestre, Acer 
monspessulanus, Corylus avellana 
Glomus microagregatum (28),  Glomus sp. 7 
 Claroideum type 
Casalarreina 
(La Rioja) 
42º 32’ 28.2’’N 
2º 54’ 52.5’’W 
7.6 Corylus avellana¸ Crataegus 
monogyna, Populus nigra 
Claroideoglomus etunicatum (7) 
Glomus sp. 13, ocultum type 
Peñaladros 
(Burgos) 
43º3'45,1’’N  
3º8'59,5’’W 
8.2 Corylus avellana,  
Crataegus monogyna,  
Tilia cordata 
Acaulospora sp. 2 (2),  
Claroideoglomus claroideum (6) 
 Claroideoglomus sp.(1,2) (8) (9) 
Glomoide (1,2) (19) (20), Glomus rubiforme (29) 
Glomus sp. (9,13,15,16,18), Paraglomus ocultum (33)  
Scutellospora sp .2, intraradices type 
Saint Jean de Luz 
(Lapurdi) 
43º 24´34''N 
1º37´23’’W 
7.6 Corylus avellana,  
Fraxinus latifolia,  
Glomoide (4,5) (22) (23) 
Glomus intraradices (25) 
Sobrón 
(Álava) 
42º45´36’’N 
3º05´38’’W 
8.0 Arbutus unedo,  
Corylus avellana,  
Quercus ilex,  
Entrophospora infrecuents  (11), Funneliformis sp. 1 (15),  
Glomus badium (24) 
Glomus magnicaule type (27), Septoglomus sp 
Valle de Mena 
(Burgos) 
43º9'33,3’’N  
3º13'38,7’’W 
7.6 Corylus avellana¸  
Crataegus monogyna,  
Populus nigra 
Claroideoglomus claroideum (6) 
Glomoide 3 (21) 
Glomus badium (24) 
La Minilla  
(Sevilla) 
37º39’34’’ N – 37º40’7’’N 
6º9’25’’ W - 6º10’9’’W 
7.3 Alnus glutinosa, 
Fraxinus angustifolia, 
Nerium oleander 
Acaulospora sp. 4 (4) 
Funneliformis sp. 3 (17) 
 Glomus rubiforme (29) 
Río Agrio  
(Sevilla) 
37º 30’ 47.5’’N 
6º 13’ 24.6’’W 
7.2 Fraxinus angustifolia, Ficus carica, 
Populus nigra 
Glomus sp. 11 
  
Casas del Monte 
M1 (Cáceres) 
40º 13’15.58’’N 
5º 58’42.6’’W 
6.2 Fraxinus angustifolia,  
Quercus suber, Populus nigra, 
Claroideum type  
Intraradices type 
Casas del Monte 
M2 (Cáceres) 
40º13’15.58’’N 
5º58’42.6’’W 
5.6 Fraxinus angustifolia,  
Populus nigra 
Acaulospora sp.1 (1), Gigaspora margarita (18) 
Glomus rubiforme (29), Scutellospora sp.1 
Intraradices type, Tricispora nevadensis (31) 
Zarza-Granadilla 
(Cáceres) 
40º12’31.12’’N 
6º0’10.53’’W 
5.5 Fraxinus angustifolia, Ficus carica, 
Populus nigra 
Funneliformis coronatus (13), Funneliformis mossae (14) 
Glomus rubiforme (29) 
El Acebrón 
(Huelva) 
37º8’32’’N 
6º32’46’’W 
5.4 Ficus carica, Pistacia lentiscus, 
Quercus suber 
Glomus sp.10 
Tricispora nevadensis (31) 
Table 1 Locations, main ecological characteristics and AM species determined of the different places  
Ocete, R.1), Armendáriz, I.2), Cantos, M.3), Álvarez, D4) and Azcón, R4) 
1) Laboratorio de Entomología Aplicada. Facultad de Biología. Universidad de Sevilla. Spain.2)Universidad Fuerzas Armadas-
ESPE. Sangolquí, Ecuador. 3)Instituto de Recursos Naturales y Agrobiología de Sevilla (IRNAS). CSIC. Spain. 4)Estación 
Experimental del Zaidín (EEZ). Granada. CSIC. Spain. 
Figure 1. Population of 
PEÑALADROS   
Figure 2.  Typical structures of 
Mycorrhizae on wild vine roots 
obtained in field. 
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INTRODUCTION – The Eurasian wild grapevine, Vitis vinifera L. ssp. sylvestris (Gmelin) Hegi, is cited as 
an autochthonous and dioecious relative of cultivated vines. Their main habitats are gallery forests situated 
along rivers and creeks growing on fluvisols. Fungal diseases and, in minor damage, Phylloxera caused a 
heavy impact on vineyards and also on wild populations. In relation to wild grapevines, this negative 
situation has been multiplied by human activities. Due to the absence of human selection, this subespecies 
can play an important role as phytogenetic resource for the viticulture. There is a lack on the knowledge 
about the susceptibility of wild grapevine to arbuscular mycorrhizal (AM) association. 
AIMS AND SCOPES – The aim of the present work is to confirm the presence of arbuscular mycorrhizal 
fungi (AM) in the wild grapevine rhizosphere spread in different kinds of soils from 18 wild populations 
from Spain and France. On the other hand, the accompanying flora, the edaphic characteristics and the 
presence of parasitic organisms on vines were also determined. 
 
MATERIALS AND METHODS – The main supporters of the vines from the accompanying vegetation were 
determined using botanical keys. Samples of soil of 1kg were collected in 18 populations of wild grapevine 
situated in river bank forests located in Spain and France. Each sample contained edaphic and root materials 
from the surface up to a maximum of 40 cm of depth. Rhizosphere soil was used for isolation and 
multiplication (enrichment) of AM fungi associated to the target plants. MA identification is based on 
ontogenic and the morphology of the spores, spore formation and the structure of their wall. Size, shape, 
pigmentation, ornamentation, and supporting hyphae form of occlusion are the main criteria in order to group 
the spores for the identification of the different species and the use of molecular biology as a complementary 
tool. 
 
RESULTS AND DISCUSSIONS –The main supporters are typical plant species from river-bank forests. 
The main parasitic species are very homogenous. The main native mite species causing infestation on vines 
are the erineum strain of Colomerus vitis (Pagenstecher) and Calepitrimerus vitis (Nalepa) (Acari, 
Eriophyidae). The presence of symptoms caused by imported downy and powdery mildews is very frequent. 
The total number of identified taxa of AM corresponding to 56, 14 of them were determined up to species 
level and 32 up to genus. AM community composition presents a marked distribution influenced by the pH 
of the soils. This study only shows the most generalist species which had sporulated at the same time. In the 
case of the less cited species is very important to note that some taxa such as Tricispora nevadensis, 
Gigaspora margarita, Glomus, similar to those from the magnicaule type, highlighting the undescribed 
species belonging to the Pantano de los Hurones and a variety of taxa identified only up to genus level. 
Regarding the distribution of species is to highlight that Glomus badium is the most generalist species, 
isolated from 8 locations from a total number of 18 and Glomus rubiforme represented in 7 locations. 
Claroideoglomus claroideum was present in 5 locations and Funneliformis mosseae in 3 locations. The most 
diverse populations were Peñaladros, with16 species and the lowest diversity was found in Agrio river and El 
Bosque with only one species observed.  
CONCLUSIONS AND POSSIBLE APPLICATIONS – According to results obtained in this study, it is 
necessary to remark the wide representation of the main AM genus. It would be considered an index of the 
high quality of the ecological values of the considered wild grapevine populations. 
 
